Airway epithelial cell mucin release: immunologic quantitation and response to platelet-activating factor.
Mucus production is an integral component of airway mucosal inflammation. Platelet-activating factor (PAF) is a phospholipid mediator implicated in the pathogenesis of many inflammatory processes, including airway inflammation. PAF functions as a mucus secretagogue when mucus is quantitated as radiolabeled glycoconjugates released from airway organ cultures. To more directly assess the interaction of PAF and airway epithelial mucous cell secretion, we used primary feline tracheal epithelial cell cultures and an immunoassay for a specific mucous cell secretory vesicle component. Cultured tracheal epithelial cells were shown to synthesize and secrete glycoconjugates with mucin characteristics. These mucin-type glycoconjugates were immunoreactive with a mucous cell-specific antibody. Localization of this antibody to components of the secretory vesicles of cultured epithelial cells was confirmed by electron microscopic immunogold labeling. Using this monoclonal antibody, an immunoassay was developed to quantitate release of immunoreactive material into cell culture media. Exposure of cultures to PAF produced a concentration-dependent, prompt release of immunoreactive material. Concentration-dependent inhibition of this effect was demonstrated by coincubation with the PAF receptor antagonists, WEB 2086 and Ro 19-3704. A component of the signal transduction pathway for PAF effects was studied in cultured tracheal epithelial cells by coincubation of PAF with nordihydroguaiaretic acid (NDGA), a combined lipoxygenase and cyclooxygenase inhibitor, or p-bromophenacyl bromide (BPB), an inhibitor of cellular arachidonic acid release. Both NDGA and BPB blocked PAF-stimulated mucin release in a concentration-dependent manner. These studies demonstrate a direct airway epithelial mucous cell secretagogue effect that appears to be dependent upon airway epithelial PAF receptors and altered cellular lipid metabolism. These findings suggest a direct and potent mechanism for goblet cell secretion during airway inflammation.